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157] ABSTRACT

The present invention concerns an apparatus for collec-
tive transportation of passengers, of metropolitan type
with automatic drive by independent traction trucks
using notably propulsion by linear motor, in this appara-
tus, the cabins (1) are driven by independent trucks (3)
running on a track (7) parallel to the cabin track (J),
these trucks being coupled in relatively loose or flexible
connection to the cabins in order that their path will not
be affected by that of the cabins and vice versa.

15 Claims, 5 Drawing Sheets



4,993,327

U.S. Patent Feb. 19, 1991 Sheet 1 of 5




‘ U.S. Patent Feb. 19, 1991 Sheet 2 of 5 4,993,327

SNNSN [E

-II—I Z >

F o ey T

I

e d I SR .u..__..__......._.,.,__: ——— ' .
3 23 23 3 M
F16.2
\

l.5

| 0
Y = @Tﬂ

F10.4

@5 9



i U.S. Patent Feb. 19, 1991 Sheet 3 of 5 4,993,327

F16.5

S

RN S— 'Tl -~ ———
: ii . . ! ﬂ
— 1 %&m&. | AN
N X
L
&\kwLw_____
WRed

o
' 53



' U.S. Patent Feb. 19, 1991 Sheet 4 of 5 4,993,327

F16.6

b1
" s s (:T,i-'{.” '
| Ny (Tmun),
Eﬂm N P TS N m\\\\%&\\\\\\k

3 57
X



U.S. Patent Feb. 19, 1991 Sheet 5 of 5 4,993,327

——-—--——-—-

R R R A

F16.7



4.993,327

1

APPARATUS FOR COLLECTIVE
TRANSPORTATION OF PASSENGERS, OF
METROPOLITAN TYPE WITH AUTOMATIC
DRIVE BY INDEPENDENT TRACTION TRUCKS
USING PROPULSION NOTABLY BY LINEAR
MOTOR

The present invention relates to an apparatus for
collective transportation of passengers, of metropolitan
type with automatic drive by independent traction
trucks, which is perfectly suitable in particular for pro-
pulsion by linear electric motor.

It is known that one of the greatest problems of pro-
pulsion by linear electric motor is to maintain as con-
stant as possible an air gap between inductor and arma-
ture in the course of the movement of the motor in
order to keep its performance and reliability optimal.

The invention aims to solve this problem in metropol-
itan transportation locomotion by using traction trucks
with linear motor which are attached in flexible connec-
tion to the passenger cabins and are guided indepen-

dently of the latter, so that the inevitable oscillations of

the cabins due for example to movement of the passen-
gers and of the track are not transmitted to the traction
trucks and therefore do not adversely affect the opera-
tion of the linear motor.

The object of the invention is in effect an apparatus
for collective transportation of passengers, of metropol-
itan type with automatic drive of passenger cabins,
characterized in that the cabins are driven by indepen-
dent trucks rolling on a track parallel to the cabin track,
therefore trucks being coupled to the cabins in rela-
tively loose or flexible connection so that their path will
not be affected by that of the cabins and vice versa.

These traction trucks are advantageously disposed
under the cabins and guided on an underlying track
contiguous to the passenger cabin track and in the same
longitudinal median plane. This solution has the advan-
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tage of not increasing the general outside dimensions of 40

the cabins while profiting from the general infrastruc-
ture of the main track of the passenger cabins.

The traction trucks may also be guided suspended
above the cabins on their track.

As mentioned before, this solution of drive by trac-
tion trucks on an independent track is directly suited for
propulsion by linear motor and in particular for the
U-shaped linear motor, whose efficiency is very attrac-
tive but whose air gap must be held to perfectly.

Also, it is preferred to dispose the inductor elements
of the motor on the truck track, in a central position
thereof, and the armature elements on the trucks, these
elements capping the inductor rail on the top.

Naturally, inductor elements may be disposed at reg-
ular or irregular intervals on the truck tracks as a func-
tion of the power to be transmitted, but at any rate, at
least one inductor element must be disposed over the
length of the armature of the truck, or over the length
of the truck if the armature extends over the full length
of the truck.

As the trucks are substantially linear, it is also neces-
sary to limit their length as a function of the track con-
figuration and in particular as a function of the smallest
turn radius of the track. It will thus be possible to couple
several traction trucks end to end, for example two or
three per cabin over its length.

The guiding of the trucks on their track occurs pref-
erably by wheels or rollers and counter-rollers with air
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tires rolling over the smooth, continuous, suitably
shaped wall of the track. The guiding 1s, on the one
hand, vertical for the vertical support of the truck, and
on the other hand, transverse to keep the lateral air gap
of the linear motor constant.

The passenger cabins are advantageously carried and
guided on their track by air cushions normally arranged
under their base and laterally on their lower periphery,
the corresponding, preferably metal track being pro-
vided over its width with two flat portions, of equal
width, normally horizontal and spaced from each other
by a constant distance for the passage of the elements
for connecting the truck to the cabin, and laterally with
two vertical strips or edges of equal height assuring the
transverse guiding of the lateral air cushions of the
cabin.

This design avoids the use of the classic cabin-sup-
porting bogies and chassis, which are heavy. At the
same time, the guiding by vertical and horizontal air
cushions permits proper distribution of the loads and
stresses over the entire cabin, thus relieving their struc-
ture, and it further avoids any noise and vibration
caused by the classic rolling type guiding of the cabins.

With the objective of achieving optimum comfort of
the passengers, the compressors for the air cushions
have been placed on the traction trucks in order to
prevent the respective operational vibrations from get-
ting to the cabins. These vibrations can naturally be
absorbed by the mass of the truck track, advantageously
made of concrete, formed with a rectangular tubular
section (“profile””) embracing said trucks and having the
inductor elements on its base and at a median level, and
at right angles to this rail a longitudinal upper opening
for passage of said elements for connecting the trucks to
the cabins. This track can be formed from two horizon-
tal U-shaped portions opposite each other and con-
nected by a central cross member which serves as cen-
tral track-making gauge, the truck track cage serving as
support beam for the cabin track.

On the truck track, an electrified line can be disposed
in the free space for power supply to the trucks and
hence to the cabins, to be realized by articulated current
collector contact integral with the trucks. This truck
track can serve at the same time as control element of
the movement of the cabins as needed, the movement
control being managed from a processing unit of the
recorded signals and destination and corresponding
pickups (sensors) disposed on this track.

'As the processing of the transportation occurs auto-
matically, it will be carried out preferably by small units
and in particular cabin by cabin, which makes it possible
to switch the cabins at certain points onto the different
tracks of a meshed urban network. Thus there can be a
complete rotation of a line segment with the two tracks
carrying the trucks and corresponding cabins, as well as
a translational displacement of this segment, or a single
cabin can be displaced in translation or lateral shifting,
in view of its low weight, onto a track running parallel
or onto a storage Or maintenance area.

The coupling of the trucks to the passenger cabins is
done in the classic manner by a retractable current
collector with a vertical lug for mechanical hooking to
the cabin, a vertically insertable sleeve for supplying the
air cushions of the cabin with compressed air: a self-
connecting power supply plug for the functions to be
maintained inside the cabin, for example the lighting,
and lastly a plug for the telecommunication signals,
video monitoring and any transmissions.
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Naturally, the recess formed on the cabin base and
receiving the hooking lug is appropriately made with
sufficient clearance in width and depth to allow the
cabin to move freely without letting its smail vertical

and transverse oscillations affect the actual path of the
truck and hence the air gap of the linear motor.

Lastly, it should be noted that as the essentially flat
and inert nature of the cabin track bares only a central
longitudinal opening, without possible access to the
truck track, the passengers can be evacuated over this
track in case of a breakdown. It suffices to provide
emergency doors at the end panels of the cabins and
protective barriers or railings raising the vertical guide
bands onto the cabin track.

The invention is illustrated below with the aid of
examples of realization and referring to the annexed
drawings in which:

FIG. 1is a view in transverse section of a transporta-
tion apparatus according to the invention;

FIG. 2 is a schematic view of the apparatus on 1its

tracks; |
~ FIG. 3 is a schematic view in elevation of the trucks
under a cabin showing their main elements;

FIG. 4 is a schematic top view of these trucks;

FIGS. 5, 6 and 7 show, respectively, the possibilities
of track switching and cabin shifting.

As represented in FIGS. 1 to 4, the apparatus for
collective transportation of passengers according to the
invention consists of the assembly of a passenger cabin
1 and of two underlying articulated traction trucks 3
coupled to this cabin, and of corresponding adjacent
tracks 5 and 7. The cabin is guided by air cushions on
the upper track 5, while the trucks are rollingly guided
inside the lower track 7, these tracks being contiguous
to each other in the same longitudinal median plane.

The cabin track is of metal, made of two flat, substan-
tially horizontal bands 9 for the supporting guiding of
the cabin by air cushions 11, and of vertical lateral edges
13 for the lateral guiding of the cabin, which is also
done by air cushions 15 normally (“regularly”) disposed
on the lower lateral periphery of the cabin. It should be
noted that a lateral guiding by rolling might also be
used. Furthermore, de-icing elements 33 are disposed
under the horizontal metal bands 9, as well as slightly
sloping rain water draining elements 35, to make the
track weatherproof.

The truck track 7 is of tubular form of rectangular
cross-section, composed of two U-shaped portions 17
and open on its upper face for passage of the elements
19 for connecting the trucks to the cabin. It carries a
central cross member 21 which serves as element for
attachment to the U-shaped portions and which in-
cludes the inductor elements 23 of the linear motor
driving the trucks; these trucks each carry over their
length the U-shaped armature element 25 capping said
inductor rail at the top. The tracks are shown In an
aerial version carried by poles 27, the lower track serv-
ing as support beam for the cabin track. The trucks 3 are
rollingly guided in their track by means of vertical
wheels and counter-wheels 29 and horizontal wheels 31
applying against the walls of the track. This guiding i1s
very precise and permits keeping the necessary constant
air gap between inductor and armature.

This independent guiding of the trucks on their track
is made possible owing to the flexible mechanical con-
necting between the trucks and the cabin. This connec-
tion is obtained by means of a vertical current collector
37 by the cooperation of a vertical lug 39 in a corre-
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sponding recess 41 in the base of the cabin, sufficient
clearance being provided between the lug and the cor-
responding recess so that the cabin oscillations are not
transmitted to the trucks. The current collector 37

mounted at the upper part of each of the trucks is re-
tractable and permits the trucks to detach from the

cabins. This current collector carries the other connect-
ing elements, which are automatically connected to the
cabin when the current collector is lifted, such as an
attachable sleeve 43 for supply of compressed air to the
cabin from compressors 59 mounted on the trucks as
well as a vertically self-connecting plug 43 for power
supply to the cabin. The truck track carries an electri-
fied line 47 for general power supply of the system
taken off on each of the trucks by a second horizontal
current collector 49.

Also there have been mounted on the trucks a storage
battery (not shown) capable of assuring a minimum
power supply to the cabins in case of breakdown and a
small auxiliary motor 51 to permit restarting the trucks
in case of failure of one of the inductors 23; these induc-
tors are located on the central cross member 21 and
normally spaced from each other by a distance approxi-
mately equivalent to the length of a truck. Over the
length of a cabin, therefore, there are two inductors, as
FIG. 2 indicates. In fact, the spacing of the inductors is
determined depending on the power to be transmitted,
and it is smaller when standing, where acceleration/de-
celeration must be high. It should be noted also that this
control of the movement is operated from position sen-
sors on the truck track which permit the movement of
the trucks to be adapted to the demand.

In addition, as mentioned before, the track may have
removable switching elements. FIG. 5 shows a remov-
able line segment by central fulcrum 33 permitting the
simultaneous rotation of the trucks and of the cabin for
angularly connecting with another line portion of a
network. Optionally the fulcrum may be displaced 1in
translation, for example by a jack, to position the cabin
and the trucks (FIG. 7) on a parallel track or at the end
of the track on a return line.

FIG. 6 shows the case of shifting a cabin alone, used
for example to park the cabin. For this it suffices to
provide, on a portion of line, a flat slide S5 which closes
the central opening of the cabin track and thus permits
its rolling by a median roller truck 57, and the respec-
tive flapping down of one of the track edges 61. This
transfer is made possible owing to the light weight of
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Numerous variants are within the scope of the inven-
tion. Thus, instead of providing trucks under the cabins,
they may be suspended above, along an upper track
paraliel to the cabin-supporting track. In this case the
trucks are coupled to the upper part of the cabin, but are
still guided independently thereof. Coupling the trucks
laterally on the cabins on an adjacent track can also be
envisaged.

Instead of providing a lateral guiding of the cabins by
air cushions around a cabin, there may of course be used
a guiding by wheels applying against the opposite edges
of the track. The support of the cabins by bearing may
also be envisaged.

Besides, the locomotion is not limited to the linear
motor and other sources of propulsion may be used.

Although it has been shown in an aerial version, the
apparatus is also very advantageously suitable for un-
derground installation because of the general oval form
of the assembly of cabin and lower trucks.
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Lastly, there is no obstacle to the simultaneous trac-
tion of several cabins coupled together as a train.

We claim:

1. Apparatus for collective transportation of passen-
gers with automatic drive of passenger cabins (1), char-
acterized in that the cabins (1) are driven by indepen-
dent trucks (3) moving over a track (7) parallel to the
cabin track (5), these trucks being coupled in relatively
loose or flexible connection to the cabins so that their
path will not be affected by that of the cabins and vice
versa, said trucks (3) being disposed under the cabins (1)
and in their median plane, guided on an underlying
track (7) contiguous to the cabin track (35), and said
trucks (3) being connected to the cabins (1) by means of
a retractable current collector (37) carrying the cou-
pling element (39) between cabins and trucks.

2. Transport apparatus according to claim 1, charac-
terized in that it includes elements for switching at end
of line or for angularly connecting another line, such as
elements mounted on a fulcrum (33) to rotate a segment
of the line with the trucks and cabins, or an element for
complete translation of a segment of the line with the
trucks and cabins.

3. Transport apparatus according to claim 1, charac-
terized in that the cabin track includes a retractable
central slide (55) on a segment of line and a lateral edge
(61) to be flapped down horizontally, thereby permit-
ting the lateral translation of a cabin by rolling onto a
storage or maintenance area.

4. Transport apparatus according to claim 1, charac-
terized in that the cabin track (7) includes lateral ratlings
making safe the evacuation of the passengers thereon in
case of breakdown of the system.

5. Transport apparatus according to claim 1, charac-
terized in that the traction trucks (3) operate as linear
motor on their track.

6. Transport apparatus according to claim 5, charac-
terized in that said linear motor has a U-shaped air gap,
said track carrying at its center inductor elements (23)
and the trucks carrying the corresponding armature
elements (25) around said rail.

7. Transport apparatus according to claim 6, charac-
terized in that the inductor elements (23) are spaced by
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6
a distance at most equal to the length of the armature
(25) of the truck.

8. Transport apparatus according to claim 1, charac-
terized in that several trucks (3) are coupled over the
length of a cabin (1).

9. TranSport apparatus according to claim 1, charac-
terized in that the trucks (3) are rollingly guided verti-
cally and laterally in a track, by rollers or wheels and
counter-rollers (29, 31) bearing against the wall of their
track.

10. Transport apparatus according to claim 1, charac-
terized in that the truck track (7) is formed with a tubu-
lar section of rectangular cross-section enclosing said
trucks (3), having on its base and at a median level said
inductor elements (23) and at right angles to this rail an
upper median longitudinal opening for the passage of
said elements (19) for connection of the trucks to the
cabins.

11. Transport apparatus according to claim 10, char-
acterized in that the truck track (7) consists of two
opposite U-shaped portions (17), of concrete, connected
by a central cross member (21) which serves as assem-
bly gauge.

12. Transport apparatus according to claim 1, charac-
terized in that the truck track (7) has an electrified line
(47) for general power supply taken off laterally by a
current collector (49) integral with the trucks for sup-
plying power to the trucks and to its accessories as well
as of the passenger cabins, and sensor elements for con-
trol of the movement of the trucks.

13. Transport apparatus according to claim 1, charac-
terized in that the cabins (1) are guided on their track (3)
by air cushions (11, 15) vertically and laterally, respec-
tively.

14. Transport apparatus according to claim 13, char-
acterized in that the cabin track (5) is of metal, compris-
ing too main bands (9) over its width and two vertical
edges (13) on its sides, a de-icing system (33) and water
draining elements (35) are provided as well.

15. Transport apparatus according to claim 14, char-
acterized in that the cabin track (5) is carried by the
truck track (7), secured on the upper portion of the

latter.
* * X *x x
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